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• REM . 



IDENTIFICATION 

PRODUCT CODES AC-E827F-MC 
PRODUCT name: CXDXAFO DXll MODULE 

PRODUCT DATES SEPTEMBER 1978 

MAIHTAINERS DEC/Xll SUPPORT GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION, DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1973,1978 DIGITAL EQUIPMENT CORPORATION 
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1« ABSTRACTI 

DXA IS A lOMODR THAT EXERCISES THE DXll IN THE OFF LliE STATE* 
2« REQUIREMEflTSS 

AMY DXll CONTROLLER INTERFACED HITH A PDP-11« 
REQUIRES I 

1. DECIMAL MORDSI 280 

2. OCTAL HORDSS 0430 
3* OCTAL BYTESS 1060 



OHE PASS OF THE DXA MODULE CONSISTS OF TRAKSFERING THE 
BUFFER 10000 TIMES* (512 BYTES IS THE BUFFER) 

4« EXECUTIQH TIMES 

DXA RUHMIHG ALOiE TAKES APPROXIMATELY FORTY-FIVE SECOUDS* 
5« COHFIGURATIOH REQUIRENEiTS S 

DXll MUST BE FIRST ON THE UNIBUS. 
6« DEVICE/OPTIOM SETUPS 

HOME* 



HARDMAREI 
STORAGES S DXA 



3« PASS DEFINITIONS 
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SEQ 0003 



7« NODULE OPERATIOfll 



THIS MODULE IS WRITTEM TO EXERCISE ONE DXllB FRONT END OPTIOII. 
THERE IS ADDRESS SPICE RESERVED FOR TWO DXllB'S/ THE FIRST AT 776200 
AND THE SECOND AT 776240. THIS MODULE MAY BE CONFIGURED TO RUN THE 
DX AT EITHER (BOTH BY CALLING TWO MODULES) OF THESE ADDRESSES^ 

THE FUliCTIOS OF THIS MODULE IS TO VERIFY THE DXll CAM 
EXECUTE FAST NPR DATA TRANSFERS. THIS ACCOMPLISHED THROUGH 
THE UTILIZATION OF THE SERYICE-OUT/SERVICE-IN ENABLE FLOP. FOLLOIING THE 
INITIALIZATION OF THE OFFSET AND STATUS (DXOS) REGISTER WITH THE 
ADDRESS OF THE STATUS POINTER WORD (ISPW) TABLE^ THIS LOCATION AND 
THE NEXT 1000(8) BYTES ARE CLEARED. THE ZEROED SPW CAUSES THE DX 
TO BYPASS STATUS PRESENTATION FROM THE DST (DEVICE STATUS TABLE) 
AND PRESENT ZERO AS IMMEDIATE STATUS. THIS ALLOWS THE SPi TO SECOND 
AS A DATA BUFFER. 

THE DATA TRANSFER IS INITIATED BY LOADING THE MAINTENANCE-OUT 
(DXMO) REGISTER WITH OPLOl PARITY! DATA. THE BUS ADDRESS (DXBA) 
REGISTER IS POINTING TO THE #SPM AND THE BYTE COUNT (DXBC) IS SET FOR 
1000(8) BYTES. AT THIS POINT THE FUNCTION BITS ARE SET TO DO A 
FUNCTION INPUT AND GO. THE DATA TRANSFER DOES NOT START UNTIL THE 
SELECTION SEQUENCE IS COMPLETE AND SOSIEN (SRVO-SRVI ENABLE ) IS SET. 
AT THAT THE DX EXECUTES NPR'S UNTIL THE BYTE COUNT GOES TO ZERO. 
AT THAT POINT THE TUMBLE TABLE ENTRY IS MADE INDICATING THE COMPLETION 
OF THE TRANSFER AND AN INTERRUPT IS REQUESTED TO SERVICE THAT EVENT. 

THE INTERUPT SERVICE ROUTINE GOES ON IMMEDIATE PIRQ BEFORE 
DOING ANY STATUS OR DATA CHECKS. THEREFORE THERE SHOULD BE NO BR 
LATENCY PROBLEMS. 

WITHIN THE SERVICE ROUTINE TWO STATUS CHECKS ARE MADE 
(DONE^FOR FALSE INTERRUPTS, AND NPRTO FOR NPR TIME OUTS) FOLLOWING 
THESE THE DATA IS VERIFIED. AS THE DATA IS CHECKED THE BUFFER IS 
ZEROED FOR THE NEXT TRANSFER AND THE CYCLE IS REPEATED. 

8. OPERATING OPTIONS: 

NONE. 

9. NON-STANDARD PRtKTOUTS: 

NONE. 
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SEQ 0004 



;DXLL OFFLINE EXERCISER MODULE 



OOOOQO' 
000000' 



XAF oiC/Xll SYSfEM'IXEftCf 



<DXAF >/17( 

r?S¥!:i Skif DEE/xii 

DDXCOM VERSION 6 



lOOOOjr 

SER MO! 



mm 



d660«; 
000054' 

dhr- 

000060' 



000104 
000104' 



23-MAY-7 ^ 



40 

DULB 



nodmam: 
xflag: 



.ASCII 

iflioo+o 

1-t-O 



/DX-AF / 
OPEN 



***** 



- CtOR 
BRl: 
BR2: 
D¥ID1 
SRl: 

srJ: 
SR3: 

fill* 

STAT: 

INIT: start 
spoiht: modsp 
pascnt: 
icoht: 10000 
icouht: 
sofcht: 



.BYTE 
.BYTE 

*1 

OPEN 
OPEN 

OPEN 

SliS** 
152000 



PRTY4+0 
PRTY+0 



********** 



**************ik** 



HRDPAS: 
SYSCNT: 

rannum: 
COMF1 g: 

RESl: 
RES2: 
svRO: 

mi 

SVR3: 
SYR4: 
SVH5: 
SYR6: 
cSRA: 
SB ADR: 

acsr: 

HA SAD R: 
ASTAT: 
ERRTYP: 

AS- 










OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 

OPEN 



ASB 
RS 

NDTO 



Mi: 



resTrt 

OPEN 



**************** **************** ft ******* 

;module name. 

;USED to keep track of mbuff usage 

5 1ST DEVICE ADDR. 

;1ST DEVICE VECTOR. 

;1ST BR LEVEL. 

;2ND BR LEVEL. 

;device indicator i. 

;SMITCH register 1 
;SMITCH REGISTER 2 
JSUITCH REGISTER 3 
JSilTCH REGISTER 4 

********** ********************* 

;STATUS WORD. 
;MODULE START ADDR. 
;HQDULE stack POINTER. 
;PASS COUNTER. 

tn OF ITERATIONS PER PASS=1000C 
ILOC TO COUNT ITERATIONS 
?LOC TO SAVE TOTAL SOFT ERRORS 
;LOC TO SAVE TOTAL HARD ERRORS 
;LDC TO SAVE SOFT ERRORS PER PASS 
;LOC TO SAVE HARD ERRORS PER PASS 
;# OF SYS ERRORS ACCUMULATED 
;H0LDS RANDOM | SslHEN RAND MACRO IS CALLED 
JRESERVED FOR MONITOR USE 
;RESERVED FOR MONITOR USE 
;RESERVBD FDR MONITOR USE 
;LOC TO SAVE RO. 
;L0C TO SAVE Rl. 
;LOC TO SAVE R2. 
;LOC TO SAVE R3- 
;loc to save R4. 
;L0C TO save R5. 
;L0C TO SAVE R6. 
JADDR OF CURRENT CSR. 
;ADDR of GOOD DATA, OR 

;comtents of csr. 
;addr of bad data, or 
;status reg contents. 
;T¥pe of error 
;expected data. 
;actual data. 

;restart address after end of pass 
;ucrds to memory per iteration 
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mm- mn 

000122' 5«0g|g 




HDFR: OPEN 

ihtr: open 
idnum: 40 

.REPT SPSIZ 

-NLIST 

.VORD 

.LIST 

.ENDR 

MODSP: 

^ *********************** *»***^st 
;GOOD THINGS FOR THIS MODULE 
DXDS: 

dxca: 
oxcs: 

DXOS: 
OXBA: 

DXBC: 
OXMO: 
DXMI: 

DXES: 

dst: 

CD ADR: 
DXDAT: 

TSTO: 

I DXDS, 



;H0RDS FROM MEMORY PER ITERATION 
;« OF, INTERRUPTS PER ITERATION 
;M0DULE IDENTIFICATION NUMBER=40 

;module stack starts here. 



f**«t* **********«*«**«; 



t* ************ ****** 



_2525 
CNT: 
DX DEVICE 

RARER 
NXN 

SELRST 
SYSRST 
INFDSC 
IBHRST 
OCHKS 
CHENDS 
BSYS 
CHIS 
ESEND 
CHDEND 
CUOEND 
ISSREJ 
CMDCHN 
STKSTB 
CHDREJ 



STATUS BITS 

=100000 
= 40000 



SELRST ISYSRST ! INFDSC 



;device status ->tt 
;command and address ->tt 
jccntrol unit status 
;offset and status 
;bus address fdr npr's 
;byte count 
;maintenance out 
;maintenance in 
;control bits 
;npr data 
;extra signals 

JADRS^OF DEVICE STATUS TABLE 
;CONTROL UNIT ADDRESS 
;ADRS of DX DATA BUFFER 
;TEST DATA 



;errors 

;nonexistaht memory reference 

;IBM RESETS;SELECTIVE RESET 
; SYSTEM RESET 

INTERFACE DISCONNECT 



2000 

200 
100 



;STATUS FLAGS 

;channel end sent 
;busy sent 

;CHANNEL INITIATED SELECTION 

;ENDING STATUS END 

;CH DATA END 

;CU DATA END 

;ISS REJECT 

KOMMAND CHAINING 

JSTACKED STATUS B 

;COMMAND REJECT 



;DXCS,DX CONTROL UNIT STATUS BITS 



PARSTP =100000 
COFSm = 40000 
ENDBN = 20000 



JSTOP ON^BUSO PARITY ERROR 
;SELECT FORCED BURST 
;'CUEMD' 
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000200 

mm 

im 



100000 

mm 

010000 



004000 

mm 

000400 



100000 



mm 

002000 



CS12 

itw 

ONLINA 

CUBSY 

DONE 

IMTEN 

STKSTA 

XBA 

FCTH 

DXFRS 

DXFl 

Dxro 

DXrST 
GO 



2000 
1000 
400 
200 
100 
40 
30 



;SOT USED 

;ENABLE SET 'CUBSY' 
;HOT USED 
?aNLINE A 
?CU BUSY 
;FUNCTI0N DONE 
; INTERRUPT 
;STACKED STATUS 
;EXTEMDED BASE ADDRESS 

;FCTN + GO 
JREAD (INPUT) 
>WRITE (OUTPUT) 
;STATUS 

JGEGIN FUNCTION 



;DXOS DX OFFSET (CUOR) AND STATUS (CUSR) BITS 



ATTEN 

STAHQD 

CUEND 

BSY 

CHEND 

DBVEND 

UCHECK 

UEXCEP 



ill 

- 4 
= 2 
= 1 



;ATTENTION 
;STATUS MODIFIER 
;CU END 

;busy 

;CH END 
;DEVICE END 
;UNIT CHECK 
;UNIT EXCEPT 



JDXMO DX HAIHTENAHCE-OUT BITS 

JSELECTION CONTROL LINES 



HLDO 
SELO 



=100000 
= 40000 
2QQ00 
10000 



JTIG LINES 
ADRO 



CMDO 
SRVO 
PARO 



~ |oog 



000 
400 



;OPERATIONAL OUT 
;HaLD OUT 
;SELECT OUT 
;S0PPRESS OUT 

;address out 

;CQ}1MAND OUT 
;SERVICE OUT 
JPARITY OF/FOR BUS OUT 



JDXMI DX MAIHTENAHCE-IN BITS 

JSELECTION CONTROL LINES 



OPLI 
SELI 
REQI 



=100000 
= 40000 
= 20000 



STAG LINES 



SRVI 
CLKO 
PARI 



2000 
IQOQ 



;OPERATIOHAL IN 
; SELECT IN 
;REQUEST IN 

;A0DRESS IN 

;STATUS IN 

?SERVICE IM 

;0K TO GO ONLINE (RO) 

;BUSI PARITY (RO) 



;DXCB DX CONTROL BITS 
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^OOgOO 

Mm 

000200 

Ml 

000001 



LOCKO 
PHS 

FASTCO 
SYNC 
CUDX 
lOD 



BYPAS 

NPRX 

NPRT 

BALF 

ONLINB 

ADRECC 

ADRECD 



=100000 
=074000 
= 2000 
= 1000 
400 
= 200 



100 
40 
20 
10 
4 
2 
1 



;LOCK OUT 

;PHASE - STATE BITS 
;FAST CU 

;SYNCHRaNIZATION 
;CU DATA CONTROL 
MNPUT OUTPUT DONE 

;NPR CONTROLS 
;BYPASS 

;NPR CONTROL SWITCH 

JNPR TRANSFER DIRECTION 

JBOFFERED ALTERNATOR FLOP 

JONLINE TO IBM 

;ADDRESS RECOGNITION (CU) 

?ADDRESS RECOGNITION (DEVICE) 



;MAINTENANCE CLOCK PULSE 
;MAINT. CLK ENABLE 
;SRVO-SRVI ENABLE 
;TIMER (5 SEC) DISABLE 
;DX TIMEOUT (5 SEC) 
>NPR TIMEOUT (8 MICROSEC) 
;I»TERRUPT REQUEST 



;ibm reset stored 
;disconnect resonse 



000270- 
000276' 
000304- 



012767 



000400 I776id 
000002 



177606 




;DXES DX EXTRA SIGNALS 

MCLKP=1 
MCLKEH=2 
S0SIEN=4 
TIMDIS=10 
DXTO=20 
NPRTO=40 
INTREQ=200 

;DXES1 DX ENTRA EXTRA SIGNALS 

IRS =1 
DSCRSP =2 

?MODULE INITIALIZATION - THIS ROUTINE PERFORMS THE INITIALIZATION 
;AND SETUP REQUIRED TO EXERCISE THE DZll OFFLINE. 

START: MOV 
MOV 
MOV 

restrt: clr 

TST 



«256.,WDFR 



;256 WORDS FROM MEM/ITERATION 
;256 WORDS TO MEM/ITERATinN 
;2 INTERRUPTS/ITERATION 



1$: 



ENO$,BEG 



CNT 
DVIDl 

IN 

ADDR,CSRA 



00432 
00400 



MOV 

MOV XdDr7R0 

CLR 24(RD) 

MOV #l£4(R0) 
GETPA$^BEG1N^ SPMVA 
ASRB 
BIC 
BIS 

MOV , 

MOV SPHPA^Rl 

MOV #256. ,R2 



BEGIN, 
SPMEA 
|30.4(R0) 
SPWEA^4(R0) 
SPUPA,6(R0) 



;any dx's selected for test 
;branch if yes 



;load bise adrs 

;FORM adrs of DXCS 

;L0AD base adrs 

;CLEAR DXES (MAINTENANCE CLOCK) 

;issuE DX reset 

;get physical address from 16-bit spwva 

;clear ea bits 

;load offset with spw adrs 

;load adrs of data buffer 
;512 bytes of data buffer 
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2$S 



100525 000014 



I 



CtR CRD* }ZEUQ dklh BUFFER 




E-OUf REG 



ERRUPT VECTOR 




MODULE yikir FOR INfRRRUPT. 



0-SRVl 



EH^BLE) 



000000" 000574" 
Um 000004 

mm mti 

104405 000000* 000000 

000040 000024 2$ I 

104405 000000^ 000000 

3SS 
4$l 

177164 
177160 



IDXIIB QFFLIIE INTERRUPT SERVICE ROUTINE 
DXSRfS 



; QUEUE UP TO CONTINUE AT 1$ AND RTI 



H BASE ADDRESS 
FOR DONE (FALSE TNT?) 



III \ 

III tWUmw I 

i....I£Si: IMiEliEr 



mm mm 




RS OF DATA BUFFER 



liBi K est '""^ 
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000736" 104404 000000* 




III 



mil Iml 

I mm- 



O00Q04 



001032" 012767 ©00011 177046 ERSR¥! 
001040' 104405 000000" OOQO00 
000000' 



lis WW- 



« ft ***** s* ****** 



IT$^8EGIM lioNItOR SHALL TEST END OF PASS 

R PC*DKGO IDUMHY SELECT &ND EXECUTE 

DITSi-BE " 



fl8lllfiliiMifeL.**...lliyiJlllll^^^^^ 

[TS^-BSeiH JEXIT TO MOMITOR. MODULE MAIT FOR INTERRUPT, 



mm- 
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EhdehIs Mo 

CHEMD B 000 
CHEHDSs 001 
CHIS = OOp 
CLKO = 001 
CMDCHM* 000 
CMDO„ = §02 
CHDREJ= 000 
cm 000 
CONFIG 000 
COUHf 
CSRA 

csio 

CS12 
COADR 
CUBSY = 
CODEIiB= 00002 
CODX = 00040 



m 
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SFQ 0010 



iff 374 415 



399* 
330 



355 
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DXCS 

DXDAT 

DXDS 

DXES 

DXESl 

DXFD 



26R 
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359# 413 



370# 



Hi 

378* 385* 420* 
420# 



358 
337 



414 



424 



IHTEH = 
IHTR 
IMTREQ- 
lOD = 



000g|0R 

oiJo36R 
Q00040R 



380 
408 
214 
325* 



422 




ml 
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IRS s 
ISSREJa 

MCLKES= 
MCLKP = 
HQDNAM 
HODSP 
MSGNS =: 
MSGSl = 
MSGS = 
HPRf = 
HPRTO - 
MPRX = 
NULL = 
NXM = 
OMLpa = 
ONLIUB- 
OPEH = 

OPH = 
OPLO^ = 
OTOAS = 
PARBR = 
PARI = 
PARO = 
PARSTP:= 
PASCNT 
PASS 
PHS - 
PIRQS = 
POPSP = 
P0PSP2= 
PRTY s= 
PRTYO = 
PRTYl = 
PRTY2 = 
PRTY3 = 
PRTY4 = 
PRTY5 = 
PRTY6 = 
PRTY7 = 
PS 

PSH = 
PUSH ~ 
PUSH? = 
RANDS = 
RANNUM 
REQI = 
RESTRT 
RESi 
RES2 
RSTRT 
SBADR 
SELI = 
SELO = 
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m m lu 



159 
176 



160 
177 



161 
186# 



204 



165 

426 



166 
42? 



186# 



327# 
3^5* 
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SELRST= 020000 2 
SOFCNT 000042R 1 
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426# 



. ABS» 
B2000 



SYSRST= 
TIMDIS= 
TRPDFD= 



Q05R 
OOOR 



III 



436# 



ERRORS DEfECfEDS 
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DEFAOLt GLOBALS GEMERAfED: 

XfiXA|0gXDS&F0/SOL/CRP|.SYM«ODXCOll,XDX&F0 
N^iInES 1 1 a3 SE 



RUN-tIHE: 11-3 SECONDS 
RUN-TIME RiTio: 11/3=3.3 
CORE used: 7K (13 PAGES) 
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" mt'/'kli SUPT GRPl'''"^''"^'^/ ^ D . . BUTENHOF 
PRODUCT COMPONENTS 



CK 
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i.f- SCHIPI ION 


PMOOUCT NO 


1339 
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PRODUCTS OBSOLETED (other than previous version) 



I a H A h 




M D 



PRODUCT CHARACTERISTICS 



ill .n.ulicanltf J 



I ", re. .fs*- )!(nq thtf Hro« »issor the Mro«i<.' f oper.ites with, -•»o k i r-) i . ,r'..';rian5 i 



JPg RaT'Tqn COlSTs'"' £ "'rit<|>t codes that c<»v.nb«* fhe'pfoduct. See sennrate instrut: tionsJ 




INrORMATlOM FIELD 
PWribLEV' R^IKjRTf, LL'JSEO 



SEO NUVBE W 



X Xur' 



DECO'DEPO INFORMATI ON g 



AfM (.OMPATlBl E ^ 



1ST PASS HUN TIME 

1 Si- con ur. 



SOBSeO'JcNT 
PASS RUN TIME 



1 SEroN[)S 



.E ;.ffr -Ttrj 



•M;i n-.n niA AFFL"f:TEn' Dyes }£a no 



KIT NUMBERS 



HJ129-7iZ,rR 





























^^^'J^iLE:^t: 



DXA ATTEMPTS TO ACCESS DATA BUFFER THROUGH KT WITH SYSTEM PHYSICAL 
ADDRESS, LEADING TO DATA ERRORS, 



USE VIRTUAL ADDRESS, LET KT HARDWARE MAP IT TO SYSTEM, 



D^.PO PATCH AREA 



666 



164 



TT77 



162 



A. 



MANur AC I ui:ir;( , r ^i^;l^JL i r 
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niscMi ri Pi^oif ( I rajMiifc 
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Dj:c{_ ^ ' 
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